Oral infection with Salmonella ochiogu resulted in the manifestation of clinical salmonellosis in laboratory rabbits. Infection was associated with septicaemia, anaemia and terminal pneumonia. Organisms were excreted in the faeces on the first day post-inoculation, and cultures of most visceral organs revealed widespread dissemination. This serotype appears to be highly pathogenic for rabbits.
Salmonellosis is recognized as a naturally occurring disease arnong many laboratory rodents (Habermann et al., 1958) . Several studies have indicated that Salmonella enteritidis and S. typhimurium are pathogenic for mice (Habermann et al., 1958; Margard & Litchfield, 1963) , guineapigs and rabbits (Joshi & Sardeshparde, 1980) . More recently, clinical salmonellosis caused by a new serotype, S. ochiogu, has been reported in guineapigs (Onyekaba, 1983) . Some of the documented serotypes are species-specific, causing severe infections in some laboratory rodents, while others are of relatively low pathogenicity (Kirchner, Dixon, Lentsch & Wagner, 1982) . The purpose of this work was to determine the pathogenicity of Salmonella ochiogu in experimental infection of laboratory rabbits.
Materials and methods

Bacterial strain
A strain of Salmonella ochiogu isolated in 1981 from a laboratory guineapig with clinical salmonellosis (Onyekaba, 1983 ) was used to inoculate rabbits. To maintain virulence, the organism was passaged through guineapigs, and stored at room temperature on a nutrient agar slant. Bacteria for experimental infection were obtained by inoculation of nutrient broth, incubated at 37°C for 24 h. To obtain an inoculum containing up to 10 8 bacteria/ml, Brilliant Green plates (Difco Labs, Detroit, Michigan, USA) were adequately streaked and incubated for 48 h at 37°C. Culture was reisolated from Brillant Green agar plates and then suspended in 0·9% NaCI (w/v) and the suspension diluted 10-fold.
Received 25 July /984. Accepted /0 August /984. Animals 20 commercially bred, disease-free male and female, New Zealand White rabbits, 5-12 months old, weighing 2·07-3·05 kg, were used for the pa'~hogenicity and recovery tests for S. ochiogu. They were housed in groups of 2 in NKP rabbit cages (North Kent Plastic Cages Ltd, Dartford, Kent, UK). They were fed ad libitum on sterilized feed (Pfizer Nigeria Ltd, Lagos, Nigeria) ad libitum potable water and green vegetables.
Experimental infection
Before inoculation, the rabbits' faeces were screened and found free of Salmonellae, and the animals were fasted overnight before lavage. 1 of the 10 groups of rabbits was used as an un inoculated control, while the remaining 9 groups received J08 colony forming units (cfu) of S. ochiogu by gastric lavage.
Clinical observations
After inoculation, body temperatures were routinely taken, and the animals were closely monitored for clinical signs up to 30 days. The weights of the animals were also taken at post mortem examination. Blood samples for haematological analysis were obtained by cardiac puncture using a sterile syringe and 23 gauge needle, and were analysed using the methods described by Kelly ( 1977) .
Faecal examination
Pooled faecal samples were removed from each of the cages and cultured routinely for the duration of the experiment, using the methods described by Cowan (1979) . Suspected colonies were subcultured and tested biochemically for their sugar reactions.
Cultures that exhibited typical reactions were confirmed with polyvalent and monospecific Salmonella antisera.
Pathological examination
All rabbits were necropsied following termination of the experiment. Samples of lungs, liver, bile, spleen and intestinal lymph nodes were prepared and cultured for bacteriology, whilst tissue specimens were harvested for histology and further studies.
Salmonella ochiogu infection in rabbits
Tissue samples were fixed in neutral buffered 10% formalin, embedded in paraffin wax, cut into 4~tnl sections and stained with haematoxylin and eosin.
Results
Clinical findings
All 18 rabbits inoculated with Salmonella ochiogu developed clinical disease and died. 1 animal died on the 6th day and others between the 16th and 22nd day post-inoculation.
Inappetence was noticed in all on the 5th day and body temperatures ranged between 43-54°C. (Body temperature before inoculation ranged between 37-39°C.) All the animals were grossly emaciated, and at necropsy weighed between 1·20 and 1·32 kg. 78% (14 of 18) of the rabbits had marked terminal dyspnoea, while in all depression, dullness, pallor of the mucous membranes of the eyes and roughness of the coats were constant features. Slight diarrhoea was seen in only II % (2 of (8) of the rabbits.
A group of 2 uninoculated controls did not show any signs of disease. 
Pathology
Gross pathological lesions were present in all 18 rabbits. These included mild enteritis, moderate to severe enlargement of the liver and gall bladder in 22·2% (4 of 18) of the rabbits (Fig I) . The mesenteric lymph nodes were oedematous and moderately enlarged and 61'10 (11 of 18) of the rabbits showed moderate to severe splenomegaly.
In all animals the lungs were congested and petechiated. Blood stained serous exudates were recovered from both the thoracic and abdominal cavities of the rabbits. No pathological lesions were seen in the uninoculated control animals. Histopathological examination revealed that all animals had mild focal enteritis, with hyperplasia of the mesenteric lymph nodes. Lesions were also seen consistently in the lungs and livers of all the animals. There was extreme vascular congestion and haemorrhages in interalveolar septa, as well as a purulent bronchopneumonia and bronchitis with inflammatory cell response.
The livers of all the rabbits showed centrilobular fatty changes with a noticeable degree of inflammatory cell infiltration into the sinusoids and portal triads. The spleen in 6 L % of rabbits showed severe hyperaemia and haemosiderosis with increased cellularity of the red pulp.
Faecal examination
Daily cultures of pooled faecal samples from each cage of experimentally infected rabbits yielded positive S. ochiogu isolation. The strain was recovered from the infected rabbits on the Ist day post-inoculation, and organisms were shed in the faeces throughout the duration of the experiment.
Cultures from all tissues and the bile yielded S.
ochiogu.
Discussion
Results of experimental infection with S. ochiogu established the fact that the organism has pathogenic potential in rabbits.
Severe natural infection has previously been reported in guineapigs (Onyekaba, 1983) , where 16·3% mortality (77 of 472) was reported for the adult animals, 2·97% (14 of 472) for the litters (newly born) and 7·63% (36 of 472) for weaners. Tn this investigation 100% mortality has been reported for experimental infection of adult rabbits. The recovery of this serotype in all the tissues indicated great invasive ability, and the prolonged recovery period from the faecal specimens showed greater ability for gastrointestinal , 1982) . In both experimental and natural infection of this serotype in rabbits and guineapigs respectively, systemic and respiratory involvement was pronounced, though there occurred more gastrointestinal involvement in the latter. Anaemia was a common feature in both species. Extensive fatty degeneration of the liver cells occurred after experimental inoculation which was not seen in the natural infection in guin.eapigs. Clinically both animal species exhibited the same degree of depression following experimental and natura] challenge, though a greater degree of cellular response was noticed histologically in some tissues of guineapigs than in rabbits. This level of pathogenicity of S. ochiogu in rabbits and the long period of faecal dissemination show that the organism has zoonotic potential.
